The in vitro cleavage of the hAtg proteins by cell death proteases.
It is becoming increasingly clear that there is crosstalk between the apoptotic and autophagic pathways, with autophagy helping to contribute to cell death by providing energy to allow the energy-requiring programmed cell death process to complete, as well as degrading cellular material in its own right. Recent evidence has suggested that Atg proteins can themselves be targets of caspases, providing potential regulation of autophagy as well as uncovering novel functions for fragments derived from Atg proteins. However, to date there has not been a detailed examination of which Atg proteins may be the targets of which death proteases. We show that the majority of human Atg (hAtg) proteins can be cleaved by calpain 1, which is activated in some apoptotic paradigms, as well as other forms of death. We also show that hAtg3 is cleaved by caspases-3, -6 and -8, hAtg6 (Beclin 1) is cleaved by caspase-3 and -6, while hAtg9, hAtg7 and the hAtg4 homologues can be cleaved by caspase-3. Cleavage of Beclin 1 was also seen in apoptosis of HeLa cells induced by staurosporine and TRAIL, along with cleavage of Atg3 and Atg4C. There were subtle effects of caspase inhibition on GFP-LC3 lipidation but more marked effects on the formation of GFP-LC3 puncta (a marker of autophagosome formation) and p62 degradation, indicating that caspase cleavage of autophagy-related proteins can affect the autophagic process. Notably we show that p62 is a target for caspase-6 and -8 cleavage.